(Scheme 2.).
That is why they coordinate in position equatorial-equatorial in complexes with rhodium. These complexes catalyze the hydroformylation reaction (Scheme 2.). [4, 5] Metal complexes with chiral bisphosphine ligands can catalyze also asymmetric reactions. On these reactions bisphosphine ligands form with a metal chelating rings, which flexibility affects asymmetric reactions. [6] NHA c NHA c
, M e OH , r t i P r i P r Asymmetric hydrogenation of N-(1-phenylvinyl)acetamide (Scheme 3.). catalyzed by the rhodium complex with (R,R,R,R)-Sk-Phos occurs with 98% enantiomeric excess. [7] Another type of asymmetric reaction catalyzed by metal-bisphosphine complexes are 
Scheme 5 Asymmetric hydrogenation of 2-hydroxyacetone
As it is shown above chiral bisphosphine ligands complexed with metals can be used in many catalytic reaction giving high yields and high stereoselectivities. 
Scheme 11
Allylic diphenylphosphine oxide was subjected to a hydrogenation-oxidation reaction in order to introduce a hydroxyl group. Hydroboration step was carried out with boranedimethylsulfide adduct followed by the oxidation with m-chloroperbenzoic acid.
A (((1R,2R,3R,4R,5R)-2-hydroxy-4,6,6-trimethylbicyclo[3.1.1]heptan-3-yl)methyl)diphenylphosphine oxide was purified by column chromatography on silica gel (eluent:dichloromethane:diethyl ether 10:90) to obtain 39% yield. In order to obtain phosphine derivative, phosphine oxide was reduced with poly(methylhydrosiloxane) in the presence of titanium (IV) isopropoxide (Scheme 12).
Unfortunately, the yield of the phosphine (after column chromatography on silica gel with hexane:ethyl acetate 80:20) was only 22%.
The same protocol of synthesis was applied to (-)-α-pinane to furnish enantiomeric hydroxylphosphine (Scheme 13). 
Scheme 14
Conversion of the hydroxyl group into a leaving group and its substitution attempts with potassium diphenylphosphide have failed. For this reason, we conducted the reaction of hydroxyl group with chlorodiphenylphosphite substitution (Scheme 14).
Further studies towards the synthesis of the rhodium and iridium complexes with phosphinephosphite ligands are continued.
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